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Investigations into the manner of encoding of verbal materials 
has become of some interest in the last decade or so. Wickens (1970) 
postulates that words are encoded within a number of aspects, 
attributes, or psychological dimensions. 
One of the chief methods of investigation into the encoding-by- 
category concept is the study of proactive inhibition, or in other 
words, the presentation of verbal materials of similar category to a 
subject over a number of trials. When maximum interference has built 
up and recall has reached a rather constant level, materials from 
another category are presented to demonstrate release from proactive 
inhibition if the materials are encoded differently. 
The build-up of proactive inhibition over a series of trials of 
similar materials has been demonstrated repeatedly over the last ten 
years (Kepple & Underwood, 1962; Wickens, Born, & Allen, 1963; Loess, 
1964). It has been found that a change of category for materials on 
the fourth or fifth trial effects a release from proactive inhibition 
(PI), or a recovery of recall for the subsequent item from a different 
category. Wickens, Bom, and Allen (1963) employed consonants (CCC's) 
presented for three trials, changing to numbers (NNN's) on the fourth 
and critical trial. A release from PI was noted and it was found that 
the maximum interference occurred after approximately four trials of 
similar category materials. 
This type of study lends itself to the investigation of organization 
of memory, according to the model of memory as being comnosed of 
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"pigeon-holes" or "cubicles". This theory postulates that memory has 
a separate "pigeon-hole" for all variations of verbal materials which 
might occur. According to the concept of proactive inhibition, the 
repeated employment of any "pigeon-hole" fatigues that category and 
builds up interference or inhibition. A cnange to another category 
is supposedly a change to another area of the memory system which 
has no interference present. 
Coltheart and Geffen (1969) concluded that a shift in phonological 
features of triads can result in release from PI. They nostulated 
that the memory trace for verbal items consists of an array of semantic, 
syntactic, and phonological features. The nature of the verbal 
material determines under what category it may be encoded. 
Wickens (1970), in reviewing 14 tvpes of categorical shifts, 
reported that changes in the semantic characteristics of the verbal 
materials produced a considerable release from PI whereas changes in 
the physical characteristics, such as color of the words used, had 
little effect on release from PI. For example, he reported a recovery 
of 70% on the critical trial for the experiments employing the Osgood 
semantic differential in which words are encoded according to their 
meaning. This 70% compared to only 30% recovery for a figure-ground 
change on the critical trial in which the words were presented as 
white on a black background, changing to black on a white background 
on the critical trial. 
Wickens and Simpson (1968) demonstrated that acoustic encoding, 
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or encoding by the sound of the words or letters, appears not to be 
as important as a conceptual type of encoding when the two elements 
are present in the same experiment. By using spelled out numbers, 
for example, eight, two, and one, it was found that changing to ate, 
too, and won effected a release from PI. This indicates that semantic 
encoding will take precedence over phonological encoding if the two 
are found in the same materials. 
Wickens and Clark (1968) employed the Osgood semantic differential 
(Osgood, Suci, & Tannenbaum, 1957) to achieve release from PI as a 
function of changing from one end of the dimension to the other on the 
critical trial. The Osgood semantic differential describes a three- 
dimensional verbal space involving the three characteristics of 
Evaluation, Potency, and Activity. The three axes have positive and 
negative poles. Wickens and Clark (1963) formed triads of words from 
each end of each Osgood dimension. Release from PI was found on all 
three dimensions of the differential, indicating that words from 
different ends of the axes (e.g., hard and soft, success and worry, 
kiss and steel) are encoded differently by individuals. 
The present study addresses the question of whether or not 
pleasant and unpleasant words are encoded differently by individuals. 
The hypothesis was that a release from proactive inhibition would 
be found upon changing from unpleasant words to pleasant words and also 
by changing in the opposite direction, from pleasant to unpleasant 
words, on the critical trial. A build-up of PI was expected on the 
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first four trials with a release from PI, or an increase in recall 
rate, on the fifth trial. The general plan of this type of research 
consists of simply presenting word triads from one end of a spectrum 
and shifting to the other end for experimental groups but remaining 
on the same end for the control groups throughout the entire pre¬ 
sentation of trials. 
The list of pleasant and unpleasant words used in the experiment 
were taken from a list compiled by Young (1937) in which he required 
555 introductory psychology students to list words which were pleasant 
and unpleasant to them. The students then checked the several words 
which were most pleasant and unpleasant. From this list Young compiled 
1979 pleasant words and 1801 unpleasant words. 
Erikson, Azuma and Hicks (1959) chose the 60 most frequently 
listed words from Young's list, 30 pleasant and 30 unpleasant, to 
judge the emotional quality of stimuli presented sublirainally to a 
subject. The list of words used in the present experiment is the 
complete list of 60 words used by Erikson et al. 
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Method 
Subjects 
The subjects used in this experiment were introductory 
psychology students from Georgia Southern College. Two hundred 
Ss were used, 100 for the two control groups and 100 for the two 
experimental groups, or 50 Ss for each of the four groups used. 
Apparatus and Verbal Materials 
The equipment consisted of an Argus 541 slide projector for 
presentation of the slides; a Gerbrand tape timer for control of the 
presentation times for each slide; and a Lafayette electric metronome 
to pace Ss in naming the colors on the interpolation task, the Stroop 
slide. The Stroop slide was used as an interpolating task between 
the presentation of the three words to be recalled and the actual 
recall period itself. The Stroop slide inhibits rehearsal of the 
triads by having Ss name the colors of words which are actually 
written in a different color. Previous experience with the Stroop 
slide (Kincaid & Wickens, 1971) indicated that it is a good way to 
control rehearsal of the verbal material. The experimental slides 
consisted of ten slides containing three pleasant words each, and ten 
slides containing three unpleasant words each. The assignment of the 
three words to any particular slide was done by random selection; 
however, adjustments were made if the words happened to be of the 
same length, the same number of syllables, or began with the same 
letter. The selection of the triads to be used with each subject was 
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at random also. A list was constructed prior to the experiment and 
the slides were changed after each S, according to the listing. The 
slides are listed in Appendix A. 
Procedure 
The basic Peterson and Peterson (1959) format was used for pre¬ 
sentation of the word triads, that is, a verbal triad had to be 
remembered during the duration of a rehearsal controlling activity. 
Four trials were used for build-up of proactive inhibition for the 
experimental groups, with the fifth trial being the critical or change- 
of-category trial. The control groups received five trials consisting 
of slides from a homogeneous category throughout all five trials. The 
retention interval, or the period covered by the Stroop slide, was 15 
seconds for all groups. The colors in the slide were named by S to the 
beat of the metronome at one beat per second. 
The subjects entered the experimental area and sat about six 
feet from the screen on which the words were to be projected. 
Instructions (found in Appendix B) were read to S. The tape timer 
was then started and Ss responses were recorded by E on a prepared 
form. When finished, S was instructed not to discuss what had 
transpired with classmates who were to participate later. 
A single trial consisted of four phases. An asterisk was 
presented for two seconds as a get-ready cue, the three words then 
appeared for three seconds, followed by the Stroop slide for 15 
seconds, culminating with a question mark for 10 seconds, at which 
time the subject was to recall aloud to E the three words seen 
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before the Stroop slide. Each subject received five such trials. 
One control ?;roup (Gp I) was paired with one experimental 
group (Gp II) and the other control group (Gp III) and experimental 
group (Gp IV) formed another pair. This was done for the purpose 
of presenting one control and experimental group with all identical 
slides on the first four trials with a change to the other end of 
the dimension for the experimental group on the fifth trial. For 
example, the first pair of control and experimental groups received 
identical pleasant slides on the first four trials and the second 
pair got identical unpleasant slides on the first four trials 
throughout the entire experiment. 
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Results 
Each subject was scored by giving one point for each correctly 
recalled word and one extra point if they were in the correct order. 
This was the same scoring technique used by Kincaid and Wickens (1970). 
The mean recall scores are shown in Figure 1 for the combined con¬ 
trol and experimental groups. Figures 2 and 3 show the mean recall 
scores for the pleasant words control and the experimental groups and 
the unpleasant words control and experimental groups, respectively. 
It is evident from inspection of the figures that recall declines 
over the first four trials, or, in other words, proactive inhibition 
builds up. It is also evident that recall is greater on the test 
trial (trial 5) if the category is switched, or, in other words, 
release from proactive inhibition occurs. These impressions are com¬ 
pletely supported by two analyses of variance, one employed on the 
data of the first four trials and the other on the fifth and critical 
trial data. 
The first analysis of variance, shown in Table 1, was employed 
on the first four trials to assess the build-up of proactive inhibition 
and to test for differences between the pleasant and unpleasant slides. 
There was no significant difference between the pleasant and unpleasant 
word groups for the first four trials at the .01 level (F (1,198) = 
5.41). However, there was a significant difference between the groups 
at the .05 level of significance. It appears that the pleasant word 
triads had a slightly higher recall score than the unpleasant slides. 
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Fig. 1. Combined Pleasant and Unpleasant mean recall scores on 
trials 1-4 (PI build-up) and trial 5 (critical trial). The two experimental 
groups are combined as are the two control groups. 
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Fig. 2. Mean recall scores for control and experimental group using 
pleasant slides for trials 1-4 and changing to unpleasant slides on the 
critical trial 5 for the experimental group. 
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Fig. 3. Mean recall scores for control and experimental group using 
unpleasant slides for trials 1-4 and changing to pleasant slides on the 
fifth and critical trial for the experimental group. 
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TABLE 1 
Analysis of Variance for Butld-up of Proactive Inhibition 
Over the First Four Trials and Analysis of the Difference 
Between the Pleasant and Unpleasant Slides 
Source df MS 
Between Ss 
Pleasantness (A) 1 8.82 5.41 .05 
Error 198 1.63 
Within Ss 
Trials (B) 3 59.00 42.44 .01 
A x B 3 2.22 1.60 
Error 594 1.39 
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The totals for all subjects on trials for the two groups were; 
pleasant slides, 283, 209, 185, 182; and for unpleasant slides, 
263, 210, 163, 132, over the four trials. 
There was a highly significant difference noted between the 
first, second, third, and fourth trials for both the pleasant and 
unpleasant groups of slides (F (3,594) » 42.44, p_<.01). An 
inspection of the data indicates that decline of recall took place 
as a function of build-up of proactive inhibition. 
The second analysis of variance, shown in Table 2, was executed 
on the fifth trial data for the four groups and was found to be 
significant at the .05 level (F (3,196) =12.29). A Tukey's HSD 
multiple comparison test, shown in Table 3, was performed on the four 
means for the four groups (Kirk, 1968) and a significant difference 
was noted between both control groups when compared with each 
experimental group and vice versa. There was no significant difference 
between the two control groups nor between the two experimental groups 
when compared with each other. 
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TABLE 2 
Analysis of Variance for the Fifth and Critical Trial for 
the Two Control and Two Experimental Groups 
Source df MS F p 
Groups 3 18.93 12.29 .05 
Error 196 1.54 
TABLE 3 
A Pair-wise Comparison of the Four Means for the Two 
Control and Two Experimental Groups 
Xi x2 X3 xA 
X1 1.74 - .980* .320 .760* 
X2 2.72 - - 1.300* .220 
X3 1.42 - 1.080* 
X4 2.50 
*£<.05 
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Discussion 
The results of the experiment definitely supported the hypothesis 
that a release from proactive inhibition would occur as a function of 
the change from pleasant to unpleasant words and from unpleasant to 
pleasant words on the fifth and critical trial. This result basically 
supports the research findings of Wickens and Clark (1968), in which 
they found that changing from one end of tne Osgood differential dimen¬ 
sions to the other end on the critical trial brought about release from 
PI. The category of "pleasantness' is similar to the evaluative scale 
of the Osgood semantic differential. The increase of recall on the 
fifth trial in this experiment is interpreted as evidence of a release 
from proactive inhibition which had built up on the first four trials. 
For this experiment the percentage of release from PI for the 
combined experimental groups was 92%. The recovery for tne two experi¬ 
mental groups separately was, for pleasant slides, 94%, for unpleasant 
slides, 90%. These values were computed bv employing the procedure 
used by Wickens (1970) in which the amount of decline from trial one 
to the shift trial was obtained for the control grouo. This was then 
divided into the difference between the control and experimental group 
on the critical trial to give a percentage of recovery. The minimal 
value required for significance at the .05 level on a two-tailed test 
is typically about 25% recovery. Wickens and Clark (1968) found 
approximately 51% recovery on the evaluative scale of the Osgood 
differential, which is similar to the materials used in this study. 
The 92% release found in this study is attributed to the extreme 
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difference between the pleasant and unpleasant words used, this differenci 
being more extreme than that employed in the earlier study OJickens & 
Clark). 
It was noted earlier that there was a significant difference at 
the .05 level between the pleasant and unpleasant words for the first 
four trials as indicated by the analysis of variance. This suggests 
that the subjects reacted somewhat differently to the two types of 
words. A higher mean recall was observed for the pleasant words with 
a slightly lower recall level for the unpleasant words. Watson (1970) 
found a similar result in a reaction-time study of responses to pleasant 
and unpleasant words presented tachistoscopically at subliminal levels. 
She found that reaction times were significantly faster to pleasant 
words. A possible explanation of the difference in recall for the 
pleasant and unpleasant words may be offered in the study reported by 
McGinnies (1949), in which he presented his theory of perceptual defense 
against words which may be distasteful to the subject. By presenting 
"taboo" and "neutral" words tachistoscopically, he was able to determine 
that the threshold of recognition was significantly higher for the 
"taboo" words. Some of the unpleasant words employed in the present 
study (e.g., bowels, putrid, slimy) are distinctly distasteful. This 
concept may possibly explain the lower recall scores for the unpleasant 
words in this experiment. 
There has been some controversy concerning the increase of recall 
on the critical trial as being completely due to a change to a different 
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encoding category on the critical trial. An alternate exnlanaffon 
offered is that there may he a noveltv effect due to nresentatioo of 
new materials. In this experiment as in others (e.?., Wickens & 
Clark. 1968). ouestionino of the subject? after the experiment revealed 
that they v^ere often not aware of the change of category on the fifth 
trial. The novelty explanation intimates that the subject has become 
bored on the presentation of the earlier trials of the experiment. This 
does not appear plausible as the majority of Ss seemed to be eager and 
alert during the presentations of the trials. It nas also been pointed 
out by Sickens (3.970}( that changes in the physical characteristics of 4-.    -7 C ^ 
the verbal materials bring about no release from PI, even though there 
is a change in the stimulus which could be considered novel or unioue. 
The question of interference or decay as the major contributing 
factor in the lessening of recall has been of some interest in this 
type of research. It is generally accented in proactive inhibition 
studies that interference builds up with each successive trial of 
similarly encoded verbal materials, reaching a maximum after about 
four trials (Kepple & Underwood, 1962). Kincaid and Wickens (1970) 
provide data to indicate that interference itself decays within about 
45 seconds after the end of a trial. The present study employed 
trials following directly after one another. Therefore, it is most 
likely that interference was a strong influence on the build-up of PI. 
The recovery of recall on the critical trial for the experimental 
groups indicates that the different categories of materials on that 
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trial has no interference build-up from the previous trials. 
In sunnnary, this study is additional confirnation of the release 
from proactive inhibition phenomena reviewed so thoroughly by Wickens 
(1970). It demonstrates that pleasant words are encoded or perhaps 
stored differently from unpleasant words. This is reflected in the 
almost complete recovery of recall performance when the category of word 
trigrams is shifted on the fifth trial. PI release is a useful method 
for studying whether different types of materials are categorized 
differently. It is evident that the pleasant and unpleasant words 
employed in this study are categorized differen tly. 
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Sunmary 
In a Peterson and Peterson type of short-tem memor" exnnrinent, 
proactive inhibition has been found to build-up rather ranidly but 
is overcome if a shift to a new tvpe of material occurs. This 
experiment tested whether proactive inhibition release may occur as 
a result of changing from unpleasant words to pleasant words and 
vice versa on the fifth and critical trial. Subjects used included 
200 introductory psychology students, 100 control and 100 experimental 
subjects. In all instances, the experimental groups demonstrated a 
significant release from PI as compared to the control groups which 
showed no recovery on the critical trial. The results of this 
experiment are interpreted as indicating that pleasant and unpleasant 
words are encoded differently by individuals. 
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Appendix A 
Slide Number Unpleasant Words Pleasant Words 
1. death jovial 
nasty flower 
belly beautiful 
2. hate sleep 
slimy fragrant 
retch happiness 
3. horrible friend 
gripe lovely 
blood music 
4. putrid money 
belch houe 
cold sunshine 
5. snake spring 
rotten mother 
spit food 
6. war vacation 
bowels happy 
stench tranquil 
7. ugly melody 
sorrow love 
nimple awe it 
8. harsh murmur 
spider smooth 
pain dessert 
9. sour summer 
vomit beauty 
dirty dance 
10. bitter travel 
sickness soft 
murder warm 
2b- 
Appendix B 
INSTRUCTIONS GIVEN TC SUBJECT 
"This is an experiment in short-tern memory. What I am 
interested in is your ability to recall words as well as your 
ability to name colors. The colors which you will see are of a 
special type. They are color names presented in different colors. 
What I want you to do when this slide comes up is to name the 
color of the word and not the word itself, (demonstration slide) 
The first slide that you will see will he an asterisk, which is 
a get-ready signal. The next slide will be one vith three words 
on it, and I want you to read the three words aloud when you see 
thera, very quickly, because it will he there only a short time. 
The next slide will contain the colors similar to those which you 
saw in the demonstration slide and I want you to read them, just as 
you did in the demonstration, paying close attention to the beat of 
the metronome. The next slide which you will see contains a 
question mark, and at this time I want you to tell me the three 
words which you saw before the color slide. The asterisk then comes 
up again and the presentation starts over. Are there any questions?" 
